A rumen protected fat product composed of Ca salts of fatty acids (CAF) was evaluated in beef cattle diets. Dietary treatments in a metabolism trial (six steers, 251 f 15 kg) and Feedlot Trial 1 (15 individually fed heifers, 355 f 11 kg) consisted of 62.1% corn and 3.2% soybean meal (C), 32.6% corn and 33.1% Kline barley (CB), and 28.2% corn, 33.1% barley, and 4.5% CAP (CBF) on a DM basis. Apparent DM and OM digestibilities were higher (P < .05) and NDF digestibfity was lower (P < .05) for C than for CB and CBF.
with corn, barley is generally higher in CP but lower in ME (NRC, 1984) . Therefore, dietary energy supplementation might enhance performance of cattle fed barley diets. Z i n n (1989a) reported linear increases in ADG and feed conversion efficiency of steers fed yellow grease or blended vegetable fat at 4 or 8% of barley-based diets.
Calcium salts of fatty acids (CAF) might be fed as an alternative to conventional dietary fat sources. Milk production increased in dairy cows supplemented with CAF (Schneider et al., 1988 ; S c h d and Clark, 1989; West and Hill, 1990) ; however, Ngidi et al. (1990) reported decreased ADG and feed intake when CAP were fed to feedlot steers. Objectives of our study were to further evaluate Kline barley as a cattle feed grain and to determine effects of CAF inclusion in com-Kline barley and com-SBM diets on digestibility, ruminal VFA concentrations, and cattle performance.
3376

Experlrnental Procedure
Metabolism Trial. Six beef steers (251 f 15 kg; approximately 9 mo of age) of British breeding were fed grains described in Table 1 that were blended into experimental diets (Tables 2 and 3 ) fed in a digestion and N balance trial. Corn ( 2 a mays indentata) and barley (Hordeum vulgure) grains were coarsely ground, and peanut hulls were ground through a screen with holes 1.9 cm in diameter. Steers and dietary treatments were rotated in a random sequence in a replicated 3 x 3 Latin square design ( k h a n and Cox, 1957) . Vitamin A (l@lU) and vitamin D (1.5 x 1 6 I U ) were injected i.m. in each steer on d 1 of the trial. Steers were individually fed their appropriate diets once daily (4.4 kg of DM/ steer) during adjustment periods (d 1 to 13) and twice daily (2.2 kg of DWsteer) at 0800 and 1700 while in metabolism crates (d 14 to 21). Total urine and fecal collections were made during the last 5 d of each 2 1 4 period. Composited feed samples, urine samples, and fecal samples were chemically analyzed. Daily urine excretions were collected in containers acidified with 100 ml of 6 N HCl and subsequently diluted to a volume of 10 liters with water before daily aliquots (10 ml) were composited and frozen during the 5d collection period. Daily fecal excretions were weighed, thoroughly mixed, and sampled (5% of total weight). Daily fecal samples were stored frozen and then thawed, composited, and thoroughly mixed before drying at 70°C for 48 h before analyses. Dry fecal samples were ground through a 1-mm screen using a laboratory grinding mill.
Feedlot Trial I. A limited quantity of Kline barley was available for nutritive evaluation; therefore, a 4 9 d growth trial was conducted using 15 yearling beef heifers (355 f 11 kg initial BW) that were individually fed diets described in Tables 2 and 3 . Angus-and Polled Hereford-sired heifers were assigned to three p u p s with the restriction that average B W be equal for all p u p s , and groups were assigned to dietary treatments at random. Heifers were tethered to feed bunks in individual pens (1.22 m x 2.44 m) in an open-air barn with a for plasma urea nitrogen (PUN), plasma amino acids, and long-chain fatty acids. Initial and final BW were means of two consecutive daily BW of heifers. Feedot Trial 2. In a 50-d growth trial, 18 beef heifers and 12 beef steers were assigned to six groups with regard to breed, sex, and weight, and then one steer group and two heifer groups were randomly assigned to corn-SBM diets without (C) or with (CF') protected fat in the form of CAP ( Analyses. Chemical composition of grains, diets, and fecal samples were determined using AOAC (1984) procedures, and fiber components were determined by methods of Goering and Van Soest (1970) . Grain samples, feed samples from all trials, and fecal samples from the metabolism trial were extracted with 3 N HCl for 1 h to liberate fatty acids before completing AOAC (1984) ether extraction procedures. Grain, feed, and fecal GE was determined with a Model 1241 Parr adiabatic oxygen bomb calorimeter7. Ruminal fluid samples were processed by procedures of Erwin et al. (1961) and analyzed for VPA concentrations using a gas chromatograph8 fitted with a Supelco@ SP1200 column9. Column temperature was 100 to 125'C, N was used as a carrier gas, and a flame ionization detector was used to determine acid cmcentrations. Plasma cholesterol and triglyceride con- 
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Nonessential amino acids centrations were determined using colorimetric procedures1o. A SMAC 11 Technicon Autoanalyzer'l was used to determine PUN concentrations. Plasma from cattle in each feedlot trial was subjected to lipid extraction procedures (Erickson and Dunkley, 1964) and fatty acids were methylated (Mason and Waller, 1964) . Plasma fatty acid methyl esters were determined using a gas chromatogra h12 fitted with in grain, feed, and plasma samples were determined using ion exchange chromatograp h~~~. Feed and grain Samples were hydrolyzed (6 N HCl) for 22 h before amino acid concentrations were determined using the procedures of Slocum and Lee (1983) . Plasma samples were treated with 10% sulfosalicylic acid solution to precipitate proteins and centrifuged (l0,OOO x g) before analyses. Statistical analyses were conducted using the GLM procedure of SAS (1985 lism trial data were analyzed as a replicated 3 x 3 Latin square (Cochran and Cox, 1957) with two squares run simultaneously and with square, steer, period, and treatment included as sources of variation in the model. Feedlot Trial 1 data were analyzed using a completely randomized design. Means for dietary treatments were evaluated using the following appropriate contrasts: Contrast 1 (Cl) was com diet vs the mean of corn-barley and combarley-protected fat diets; Contrast 2 (C2) was com-barley &ct vs com-barley-protected fat.
In Feedlot Trial 1, long-chain fatty acids and VFA means for samples obtained at 4 h and 8 h postfeeding were combined because there was no interaction (P > .lo) between sampling time and treatment. The plasma amino acid means were reported by sampling time because treatment and sampling time interacted (P < .OS). Data from Feedlot Trial 2 were analyzed as a randomized block design with one block composed of steers and two blocks composed of heifers; treatments were assigned as noted previously under procedures for this trial. Initial B W was substituted for replications and used as a covariate when appropriate in models used to analyze plasma cholesterol, plasma triglyceride, and final BW. Sampling date and treatment did not interact (P > .20) for VFA data; therefore, means were averaged over dates.
Results and Dlscusslon
Kline barley has excellent agronomic characteristics compared with other barley cultivars grown in the southeastern United States (Brown et al., 1985) . Kline barley had higher CP and similar GE compared with corn ( Table   1 ). All essential amino acids except leucine were higher for Kline barley than for corn, and lysine and threonine were 87 and 48% higher, respectively, in barley than in corn grain. Ether extract (EE) was substantially lower, but fiber components were considerably higher for barley than for corn, which agreed with NRC (1984) estimates for corn and barley grains.
Hill and Utley (1989) reported trends for lower EE, higher CP, similar GE, and substantially higher concentrations of all essential amino acids except leucine in Kline barley compared with corn grain.
Diets fed in the metabolism trial and Feedlot Trial 1 (Table 2) contained corn with SBM (0, equal grain portions of corn with Kline barley (CB), or corn and barley with CAP, a rumen protected fat product (CBF). Barley content of CB and CBF diets were equal, and 5% CAP was substituted for corn. Because the protein content of Kline barley grain was relatively high (18.2% CP, Table 1 ). diets were formulated to provide dietary CP near levels generally recommended for growing-fishing beef cattle (MRC, 1984) by adding corn and peanut hulls to CB and CBF diets. Relatively high levels of peanut hulls were included in all diets to supply roughage and to assist in decreasing dietary CP in diets containing barley. Peanut hull additions up to 20% of the diet (Utley et al., 1974) resulted in no adverse effects on finishing cattle performance. Dietary EE in the present study (Table 2) was lower for CB because of the lower EE content of barley grain. The CBF diet had substantially higher EE than C, and GE was slightly increased for CBF compared with C and CB diets.
Essential amino acid concentrations were generally higher in CB and CBF diets than in the C diet ( Table 3) . Substitution of CAF for a small portion of corn resulted in marginal decreases in amino acid content of the CBF diet compared with CB, and leucine and methionine were somewhat lower for CBF than for C. Histidine and threonine concentrations were similar for all diets. Glutamic acid and proline were substantially higher in CB and CBF diets than in C.
Metabolism Trial. Apparent digestibility coefficients (Table 4) for DM and OM were higher (P < .05) for C than for CB and CBF.
Inclusion of CAF in the CBF diet did not affect DM or OM digestibility. Digestibility of EE was lower (P < .lo) for C than for CB and CBF, and EE digestibility of CBF was higher (P < .01) than that of CB. Differences in EE digestibility resulted from increased EE in the CBF diet and from the lower EE contained in the CB diet (Tables 2 and 4) . Lower EE digestibility of diets composed of grains with lower EE content than that of corn have recently been observed, including diets of triticale (Hill and Utley, 1985) , barley (Hill and Utley, 1989) , and grain sorghum (Hill and Hanna, 1990).
Digestibility of N-free extract was higher (P < .05) and GE digestibility tended to be higher (P < .lo) for C than for CB and CBF (Table   4 ). Dietary supplementation of CAF in the CBF diet did not affect (P > .lo) N-free extract or GE digestibility. However, TDN was increased (P c .lo) for CBF compared with CB. Ngidi et al. (1990) reported that CAF supplementation of beef finishing diets did not affect DM or energy digestibility.
Grain composition of diets and supplementation with CAF did not affect (P > .lo) CP digestion ( Table 4) . Sources and dietary concentrations of fats may affect N digestion in nuninants (Palmquist and Conrad, 1978; Jenkins and Fotouhi, 1990) . However, no differences in total tract CP digestibility were reported when dairy heifers were fed wheatcorn-SBM-silage diets with or without protected tallow (Kronfeld and Donoghue, 1980) or when tallow was added to dairy cattle diets (Jenkins and Palmquist, 1984) as either fatty acids or as CAF from tallow. Inclusion of CAF in lactating dairy cow diets (Schauff and Clark, 1989 ; West and H i l l , 1990) had no effect on total tract CP digestibility. Ngidi et al. (1990) observed no differences in DM or N digestibility in beef steers fed increasing levels of CAF in finishing diets.
Crude fiber and ADF digestibility coefficients were unaffected (P > .lo) by dietary treatments (Table 4) , but NDF digestibility was lower (P < .01) for C than for CB and CBF. Presumably the barley fiber in CB and CBF diets was more digestible than the fiber supplied primarily by peanut hulls in the C diet. The source of supplemental fat may affect fiber digestibility in beef cattle diets. Z i n n (Ngidi et al., 1990) , NDF digestibility was linearly increased and ADF digestibility tended to increase with increasing dietary CAP. In dairy cattle rations, fiber digestibility was not altered by CAF supple mentation in several trials (Jenkins and Palmquist, 1984; Schauff and Clark, 1989; Canale et al., 1990; West and Hill, 1990) . Nitrogen balance for steers fed C, CB, and CBF diets is shown in Table 4 . Steers fed CB and CBF had higher (P c .01) N intake than steers fed the C diet, and replacement of corn with CAP in the CBF diet resulted in higher (P e .01) N intake for CB than for CBF. Fecal N excretion was unaffected (P > .lo) by dietary treatment, but urinary N was lower (P < .05) for C than for CB and CBF. Total N excretion was higher (P < .01) for CB and CBF than for C, resulting in higher (P c .OS) N retention and higher N retention as a percentage of N intake for C than for CB and CBF. Diets were formulated to be isonitmgenous; however, analyses of four samples per diet analyzed in duplicate revealed somewhat higher CP in the barley diets than in the C diet ( Table 2) . Nitrogen intake from all diets was slightly above NRC (1984) maintenance requirements for steers used in this trial, consequently, excess N was excreted in the urine, especially on the higher CP barley diets. Inclusion of CAF in the CBF diet did not affect (P > .lo) N retention, which is in agreement with conclusions of Jenkins and Fotouhi (1990) , indicating that there is no consistent evidence for increased N retention when fat is fed to ruminants.
On d 42 of Feedlot Trial 1, plasma arginine (Table 5 ) was lower (P < .01) for C than for CB and CBF, and CB had lower (P < .01) plasma arginine than CBF at 4 h postfeeding.
Plasma methionine tended to be lower (P c .lo) for CB than for CBF, and plasma lysine and threonine had similar concentrations on all diets. At 8 h postfeeding, plasma arginine was higher (P c .01) for CB and CBF than for C, and plasma histidine was higher (P < .Ol) for CB than for CBF. At 8 h postfeeding, plasma lysine was higher (P < .05) for CB than for CBF, and plasma threonine tended to be higher E! glutamic acid tended to be higher (P < .lo) for C than for CB and CBF, whereas plasma glutamic acid was lower (P < .05) for CB than for CBF. Plasma glycine and serine tended to be lower (P < .05) for CB than for CBF at 4 h postfeeding, but at 8 h postfeeding these amino acids had higher (P < .05) concentrations for CB than for CBF. Alanine tended to be higher (P < .lo) and asparagine was higher (P < .OS)
for CB than for CBF at 8 h postfeeding. Total essential amino acids tended to be higher (P < .lo) and total amino acids were higher (P <
.05) in plasma of heifers fed CB than in plasma of those fed CBF diets at 8 h postfeeding. Heifers fed the CB diet had the highest plasma concentrations of total essential, total nonessential, and total amino acids. These plasma levels indicated that C and CB diets had essentially equivalent concentrations of essential amino acids (Table 2) . Consequently, when these factors are considered, the plasma amino acid data indicate that the CB diet apparently supplied equal or greater quantities of essential amino acids for lower tract absorption. Inclusion of CAF in the CBF diet had a variable effect on plasma amino acids at 4 h, but consistently lowered most of the individual essential amino acid concentrations, total essential, and total amino acids at 8 h compared with the CB diet. This response might be associated with the substitution of CAF for com in the CBF diet. Palmquist and Conrad (1978) observed no differences in essential plasma amino acid concentrations in cows fed control or 10% blended hydrolyzed fat diets. Hill and Utley (1989) reported trends for higher essential plasma amino acid concentrations in corn-Kline barley diets compared with com-SBM diets.
At both 4 h and 8 h postfeedig, PUN was higher (P < .01) for CB and CBF than for C ( Table 3 , but CB and CBF had similar (P > .lo) PUN concentrations at both times. Deamination and differential ammonia absorption probably contributed to the higher PUN concentrations in barley diets. Urinary N excretion was higher for CB and CBF diets than for the C diet (Table 4) , suggesting greater N absorption or rapid deamination for these diets. Slight decreases in PUN concentrations for CBF compared with CB might have resulted from lower CP of the CBF diet because of CAP substitution for corn (Table  2) , or may have resulted from a slight decrease in ruminal fermentation, resulting in less ruminal ammonia production and more feed N available for digestion in the small intestines, as suggested by Jenkins and Fotouhi (1990) . Plasma long-chain fatty acids (LCFA) reflected CAF supplementation (Table 6 ); higher proportions of stearic and oleic acids existed in CBF than in C or CB. Schneider et al. (1988) reported that the composition of CAF was 51.6% palmitic acid, 5.9% stearic acid, 35.4% oleic acid, and 6.2% linoleic acid. In our study (Table 6 ) means for the CBF treatment were based on eight observations (five heifers were used at 4 h and three heifers at 8 h) because plasma volume was inadequate to complete LCFA analyses for two of the heifers at 8 h. The 16:O fatty acid (palmitic acid) was higher (P < .01) for CB and CBF than for C, and 16:O fatty acid was higher (P < .01) for CBF than for CB. Oleic acid (18:l) was not detectable in plasma of heifers fed C or CB diets, but 18:l was detectable at a substantial proportion for the CBF treatment. Plasma stearic acid (18:O) and linoleic acid (18:2) were higher (P < .05) for CB than for CBF even though each of these acids was present in the CAF included in the CBF diet. Plasma caprylic acid (8:O) tended to be higher for C than for CB and CBF and was higher for CB than for CBF. Lauric (12:O) and myristic (140) plasma fatty acids were not present in detectable levels for these diets. The 16:O and 18:l fatty acids, which together compose 87% of the fatty acids in CAF, were apparently being absorbed at elevated rates because increased plasma proportions of these fatty acids were observed. However, reasons for the apparent decrease in absorption of stearic and linoleic acids are unexplained. Dietary treatments and classes of animals may affect plasma LCFA proportions. In a study with dajl cows fed CAF (West and Hill, 1990) , plasma palmitic acid was increased but plasma oleic acid was not increased.
Ruminal fluid VFA of heifers (Table 6 ) were affected by source of dietary grain and by CAF supplementation. Acetate molar proportions were lower (P < .Ol) for C than for CB and CBF and higher (P < .05) for CBF than for CB. Propionate was higher (P < .01) for C than for CB and CBF, and CB had higher (P < .01) propionate than CBF. The acetate:propionate ratio was lower (P < .01) for C than for on plasma from three heifers. tP < .lo.
CB and CBF, and this ratio was lower (P -c .01) for CB than for CBF. Butyrate tended to be lower (P e .lo) for C than for CB and CBF, and butyrate was higher (P < .01) for CBF than for CB. Isovalerate and valerate tended to be higher (P e .lo) for CBF than for CB. In a previous study (Hiu and Utley, 1989 ) a trend for lower acetate and higher propionate was observed for a corn-Kline barley diet compared with a com-SBM diet. Ruminal VFA concentrations may be affected by source and level of fat supplementation. Diets containing 7.5% tallow that were fed to finishing cattle (Boggs et al., 1987) and Clark (1989) fed CAF at approximately 3.6% of DMI in one trial and 2.75% of DMI in a second trial; no changes were observed in total VFA, acetate, or propionate concentrations for control and CAF-supplemented cows in these trials. Ngidi et al. (1990) reported similar acetate and propionate proportions with a linear decrease in acetate:propionate ratio in steers fed 85% concentrate diets supplemented with 0, 2, 4, or 6% CAF. In their study, ruminal VFA might have been affected by the decreased DMI that occurred with increasing CAF supplementation. The CAF product used in our trials was designed to dissociate at pH ranges considerably below 6 (Palmquist et al., 1986) , not at pH ranges observed in ruminal fluid in our study (Table 6) , which were pH 6.2 or higher.
The CB and CBF diets had higher (P e .05) pH than the C diet, and pH was not different (P > .lo) for CB and CBF diets. The CB and CBF diets might be expected to have lower ruminal pH because barley has been shown to have an increased ruminal fermentation potential compared with corn grain (Cullen et al., 1986) . Inherent potential for saliva contamination of ruminal fluid samples collected via stomach tube in our study might have increased ruminal fluid pH for all treatments. The CAP in the CBF diet apparently did not dissociate in our study, based on pH values for the CBF diet (Table 6 ). Decreased propionate and increased acetate:propionate ratios for CBF might have resulted from partial ruminal biohydrogeneration of CAP wifhin the rumen (Zhiguo et al., 1989) . Chalupa et al. (1986) repofled lower ruminal acetate:propionate ratios in heifers fed Ca salts of either tallow or vegetable oil, and they concluded that CAP might dissociate at pH ranges near 6, well above the dissociation constant of CAP. Ngidi et al. (1990) observed no differences in ruminal pH when 0, 2, 4, or 6% CAF diets were fed to steers, but they reported a linear decrease in ruminal fluid acetate:propionate ratio with increasing dietary CAF. They concluded that CAF did not dissociate, even though ruminal pH decreased rapidly to below 6 and remained below 6 between 2 h and 12 h
Heifer ADG and feeagain (Table 7) followed the pattern established for decreasing propionate and increasing acetate (Table 6 ) observed when C diets were compared to CB and CBF diets. Although DMT was unaffected (P > .IO) by dietaty treatment (Table 7) , A.DG tended to be higher (P > .lo) for C than for CB and CBF, and ADG was further decreased (P > .lo) by feeding CAF in the CBF diet postfeeding.
compared with CB. Lower (P < .05) fedgain ratios were observed for heifers fed C than for those fed the CB and CBF treatments. Heifers fed CB had lower (P < .05) feed/gain than those fed CBF. The small numbers of heifers per treatment and the short length of this trial (49 d) might have influenced performance and added to statistical variation within treatments. Data for one heifer on the CBF treatment were deleted because of extremely low DMT after ruminal fluid sampling on d 42. Higher DM and OM digestibilities and higher N retention of the C diet than of the CB and CBF diets ( Table 4) supported increased performance of heifers on C compared with heifers fed CB and CBF (Table 7) . Hill and Utley (1989) reported identical ADG and slightly improved feedgain for heifers fed corn-barley vs cornSBM diets. Zinn (1989a) observed linear increases in finishing steer ADG and linear decreases in feed intakdempty body gain when fat was added at 4 and 8% of a barley basal diet.
Inclusion of CAF in the CBF Diet (Table 7) further decreased ADG and increased feed/gain on the barley diet compared with the CB diet. These results are in agreement with recent research (Ngidi et al., 1990) in which linear decreases in ADG and linear increases in feed/ gain were observed with increasing dietary CAF concentrations. Feedlot Trial 2. Kline barley was not available in quantities to allow larger feeding studies to be conducted that might elucidate questions raised concerning VFA and performance data for heifers fed CAP in Feedlot Trial 1. A short duration feedlot trial was conducted using dietary treatments described in Table 2 . The dietary formulation was identical for the C diets used in Feedlot Trials 1 and 2, although chemical composition varied because of ingre- C = corn and cp = com-protected fat. "variation between treatmmt means was not a~ected (P > .IO) by sex of animal. cS4vitbin sampling dates, means w i a uncommon superscript letters differ (P < .01). 'sfwithin sampling dates, means with uncommon superscript letters differ (P < .05). gbon d 36, means with UlIcommon superscript letters differ (P < .lo).
dient variation between trials. The CF diet was similar to C, except that 5% CAF was added and SBM was increased in the CP diet to make C and CF diets isonitrogenous. Addition of CAF to the CF diet increased EX concentration and resulted in a slight increase in dietary GE. (Schneider et al., 1988) . In our study, plasma proportions of each of these fatty acids were higher (P < .01) on sampling dates for cattle fed CF than for those fed C. Plasma stearic acid tended to be lower (d 36, P < .10; d 41, P e .15) for the CF treatment than for C, and plasma linoleic acid was lower (P < .01) for CF than for C on both dates. Plasma stearic and linoleic acid proportions were decreased even though CAF supplied small amounts of these fatty acids. On d 41, small quantities of plasma palmitoleic (16: 1) and linolenic (18:3) acids wefe detected (Table 8) , and plasma proportions of each acid were higher (P < .01) for CF than for C. Plasma LCFA in both trials (Tables 6 and 8) indicated that palmitic and linoleic acids (which composed 87% of the fatty acids in the CAF product) were apparently being absorbed, because plasma proportions of these fatty acids were increased in each trial. Other plasma cows.
LCFA proportions were more variable and did not always reflect dietary supplementation of fatty acids. Many factors may influence plasma LCFA concentrations, including metabolism of other nutrients, level or composition of dietary fat, and production stage and class of animal (dairy cow vs beef steer). In one trial (West and H i l l , 1990) , CAF was fed to lactating dairy cows and plasma palmitic acid concentration was increased, but oleic acid concentration, a major component of CAP, was not increased.
Inclusion of CAF in the corn-SBM diet resulted in similar (P > .lo) ruminal fluid VFA proportions (Table 9 ) for C and CF treatments.
Means for VFA and ruminal fluid pH were averaged for d 36 and 41 because treatment did not interact (P > .20) with sampling date.
Although acetate and propionate proportions were quite similar (P > .lo) for C and CF diets, butyrate concentration was somewhat higher (P > .lo) for CF than for C. Total VFA concentration was higher (P < .07) for CF than for C. Ruminal fluid pH was lower (P < .07) for CF than for C, but the pH for CF was above the pH range in which CAF might be expected to dissociate (Palmquist et al., 1986 ). These results are in agreement with VFA data obtained from dairy cows fed CAF-supplemented diets, including the research of Schneider et al. (1988) , in which diets contained 4% CAF, and that of Schauff and Clark (1989) , in which CAF was supplemented at 3.6 or 2.75% of the DMI in two trials. The effect of CAF supplementation on VFA concentrations in higher concentrate beef cattle diets seems to be variable, considering the drastic reduction in propionate and elevated acetate: propionate ratio observed for corn-barley diets with CAF supplementation (Table 6 ) and the linear decrease in acetate:propionate ratio reported by Ngidi et al. (1990) with increasing dietary CAF in 85% concentrate diets.
Cattle performance on C and CF diets (Table 10) indicated that ADG and feed/gain were unaffected (P > .lo) by CAF supplementation, but DMI was lower (P < -05) for CF than for C. Apparently, CAP were efficiently utilized in the CF diet, but ADG was not improved because of depressed DMI. Feeding CAP in the CF diet did not depress AJX as severely as in the CBF diet (Table 7) , and feed conversion efficiency tended to increase on CF (Table lo) , which contrasts with the large depression for CBF ( Table 7) . Ruminal acetate and propionate were hot affected by CAP supplementation (Table 9) , and propionate concentrations on CF wex within ranges that would be expected to support ADG and feed conversion data (Table 10) . Cattle performance was not generally improved by feeding CAP 
